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Abstract
Aim:  To assess the level of knowledge for bronchial asthma of the primary healthcare physicians
serving a rural population on the island of Crete, both before and immediately after a one-day
educational course.
Methods:  Twenty-one primary health care physicians, randomly selected from a list of 14 Health
Care Centres on the island of Crete were invited to participate in the study and attended an
educational course. Nine of the 21 physicians were fully qualified general practitioners, while the
remainder were non-specialized (NSs) physicians who had recently graduated from the University
of Crete, Medical School. A questionnaire of 20 items based on current bronchial asthma clinical
guidelines was used. Three scores, the mean total, knowledge subscore and attitudes subscore,
were calculated for each group of physicians, both before and after the course.
Results:  At baseline mean total score and knowledge and attitudes subscores were higher for
non-specialized physicians than for the general practitioners, but the differences were not
statistically significant (p > 0.05). The knowledge subscore was improved in both groups, however
the difference was statistically significant only for the non-specialized physicians (t = 2.628, d.f. =
11, p < 0.05). The mean total score after the course was significantly higher for the non-specialized
physicians in comparison to that of the general practitioners (t=-2.688, d.f. = 19, p < 0.05).
Conclusions:   This study adds to the information about the success of continuing medical
education, and also demonstrates that the recent graduates in the studied population, could be
educated with more positive results than the fully qualified practitioners
Background
Bronchial asthma appears to be a major public health
problem in Greece [1,2]. Although exact epidemiological
data is lacking, its prevalence is estimated to be approxi-
mately 5.5% of the general population [1]. The majority
of asthma patients living in rural areas are managed by
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general practitioners and non-specialized primary
health care physicians.
Previous studies from other countries that have investi-
gated the level of knowledge of bronchial asthma and the
competence of primary care physicians in management
issues, concluded that there is a substantial variation
among General Practitioners [3–8] in both their knowl-
edge and management practices, including the assess-
ment of the severity of asthma, the monitoring of the
asthmatic patient and the use of proper medications.
Educational programmes based on self – learning in
small peer groups, seem to be effective in improving
asthma management [9]. Similar programmes have not
yet been implemented in Greece, a country in which gen-
eral practice has only recently been recognised as an in-
dependent medical specialty and academic discipline.
It was therefore interesting to implement an educational
intervention with the main objectives being: a) to explore
its effect on primary health care physicians in rural
Crete, (b) to improve the treatment of asthma patients in
this setting.
This study reports the pre- and post-test results for the
assessment of knowledge of the current asthma guide-
lines for two groups of primary care physicians, who at-




Twenty-one primary health care physicians (PHC) were
randomly selected from all 14 Health Centres serving ru-
ral Crete and were invited to participate in the study.
Nine of them were fully qualified General Practitioners
(GPs) while the remainder were young physicians with-
out a medical specialty (NSs), who had recently graduat-
ed from the Medical School of the University of Crete and
were serving an annual elective term at the primary
health care setting. The participating GPs represented
approximately 25% of the total number of the GPs work-
ing on Crete.
The educational course
The participating physicians attended an intensive edu-
cational course on bronchial asthma, focusing on diag-
nostic and management issues in the light of asthma
guidelines set forth by the National Heart, Lung, and
Blood Institute (NHLBI) Expert Panel Report – 2 (EPR-
2) [10]. These guidelines have been translated and dis-
tributed throughout Greece. The aim of the educational
course was the presentation of the NHLBI – EPR-2 asth-
ma guidelines. Lectures given by respiratory medicine
specialists, from the Department of Thoracic Medicine
University Hospital, Crete, focused on the following top-
ics: a) Definition and pathogenesis of bronchial asthma
with emphasis on the inflammatory nature of the dis-
ease, b) measures of assessment, monitoring of asthmat-
ic patients, and goals of therapy, c) initial assessment,
diagnosis, differential diagnosis and periodic follow-up
of patients, d) control of factors that trigger an attack or
aggravate asthma, e) pharmacological therapy with de-
tailed presentation of anti-asthmatic medications f) clas-
sification (staging) of asthma according to severity, g)
stepwise approach in asthma management, h) patient
education. Finally, there were demonstrations about
peak expiratory flow (PEF) measurement and inhalation
techniques.
Outcome measurement
A 20 item questionnaire was administered to the partic-
ipants and completed anonymously, both before and im-
mediately after the end of the course. (Table 1). The
questions, which had been pretested and applied in pre-
vious studies, were selected from the following sources:
a) Pulmonary Medicine and Critical Care Medical
Knowledge Self-Assessment Programme, b) The 11th Na-
tional American College of Chest Physicians Pulmonary
Board Review Syllabus. The extent to which knowledge
and attitudes were in agreement with the NHLBI guide-
lines was also assessed.
Knowledge about World Health Organization – NHLBI
asthma definition, predisposing, risk and trigger factors,
diagnosis and differential diagnosis was assessed (11
questions in total). Attitude statements dealt with stag-
ing of chronic asthma, maintenance treatment, treat-
ment of asthma exacerbations, PEF measurement and
patient self-management (in total 9 questions, including
4 clinical cases).
Statistical analysis
There was only one correct answer to each of the 20
questions and if correct each answer contributed by one
point therefore the maximum possible total was 20
points. The total score and two subscores, the knowledge
subscore (KSc) and attitudes subscore (ASc), were calcu-
lated twice, before (baseline) and also after the course.
For each group, differences in these three scores between
the two occasions (pre- and post-course) were assessed
by the t-test for paired comparisons or the Wilcoxon test
(non-parametric test for matched pairs) [11]. Similarly,
for each occasion, the differences between groups were
assessed by the t-test for independent samples or the
non-parametric test (Mann-Whitney) [11]. As the results
were similar between parametric and non-parametric
tests, only the parametric ones are shown (Table 2).BMC Medical Education (2001) 1:2 http://www.biomedcentral.com/1472-6920/1/2
Results
The mean scores for the two groups of physicians, before
and after the course (total, KSc, ASc) are shown on Table
2. The NSs scored higher at the baseline than the GPs in
the mean total, KSc and ASc but the differences between
the two groups of physicians were not statistically signif-
icant (p > 0.05).
Both groups increased their level of knowledge (mean to-
tal score) between the two occasions (before and after the
course) but only for the NSs was the difference found to
be statistically significant (t = 3.326, d.f. = 11, p < 0.01).
The KSc improved after the course for both groups, but
the difference was again, only statistically significant for
the NSc (t = 2.628, d.f. = 11, p < 0.05). The mean ASc
score of the two groups also improved after the course,
the difference between the two occasions was found to be
significant for both the GPs (t = 3.024, d.f. = 8, p < 0.05),
and the NSs (t = 3.362, d.f. = 11, p < 0.01).
The mean total score for the NSs, after the course, was
significantly higher, in comparison with that of the GPs
(t=-2.688, d.f. = 19, p < 0.05). The differences between
the two groups were also significant in favour of the NSs
in both KSc, (t=-2.122, d.f. = 19, p < 0.05), and ASc
scores (t=-2.294, d.f. = 19, p < 0.05).
Discussion
Some methodological limitations should be discussed
before attempting any interpretation of the findings of
this study. The number of participating physicians was
small, however it could be considered as representative
of those GPs serving in rural areas of Crete. Questions
could also be raised about the validity and reliability of
the questionnaire used to assess the level of knowledge of
the physicians on bronchial asthma. Content validity had
been previously tested by the Clinic of Respiratory
Medicine, University Hospital of Heraklion. Moreover
the questionnaire had been pretested with any con-
founding questions being either clarified or eliminated.
Apart from these important methodological considera-
tions the main finding of this study is that both groups of
physicians did poorly in their knowledge assessment as
reflected by their low scores at the baseline. It is difficult
to assess whether this finding arises from a difficult ex-
amination, or a lack of knowledge on the part of those
taking part in the pre-test.
Especially worrisome is the fact that GPs presented an
overall lower score in comparison to this of the NSs. This
puzzling finding possibly arises from the recent experi-
ences of the NSs who were used to being educated by
Table 1: Descriptive presentation of the questions that formed the questionnaire used in the study.
Questions 1–11 (general knowledge questions)
Q1: The WHO-NHLBI definition of bronchial asthma.
Q2: Factors that are correlated to an increase in the incidence of the disease.
Q3,Q4:Risk factors for the development of bronchial asthma.
Q5,Q10: Factors that trigger an asthma attack.
Q6: Elements from the clinical history that are useful for formulating the diagnosis
of bronchial asthma.
Q7: Laboratory – physiologic tests used for the diagnosis of the disease.
Q8: Estimation of the severity of an asthma attack by clinical signs and laboratory
test results.
Q9: Differential diagnosis of bronchial asthma.
Q11: Diurnal Peak Expiratory Flow (PEF) variation in the diagnosis of asthma.
Questions 12–20 ("attitudes questions")
Q12: Staging chronic asthma according to the severity and frequency of symptoms
and to the PEF results. (Clinical cases).
Q13: Pharmacological treatment of an imaginary patient with stage II bronchial
asthma. (Clinical case).
Q14: Pharmacological treatment of an imaginary patient with stage III bronchial
asthma. (Clinical case).
Q15: Management of bronchial asthma during pregnancy. Q16: Recognition of the stage and medicament choice for an imaginary patient with
stage III bronchial asthma. (Clinical case).
Q17: Management of chronic nocturnal cough in asthmatic patients.
Q18: Alarming clinical signs during an acute asthma attack that compel an urgent
referral of a patient to the hospital.
Q19: Use of the inhaled corticosteroids in the management of chronic versus acute
bronchial asthma.
Q20: Instructions for the patients: When should they seek immediate medical care.BMC Medical Education (2001) 1:2 http://www.biomedcentral.com/1472-6920/1/2
courses of this type at the Medical School of the Univer-
sity of Crete, whereas for the GP's who have either not at-
tended educational courses for many years or have
become used to other methods of learning, this approach
seems ineffective. Other factors that could explain this
finding are: a) the lack of training of the GPs in respira-
tory medicine during their vocational training, b) the
lack of dissemination of the current EPR-2 guidelines on
bronchial asthma among the GPs in Greece, c) the fact
that all of the NS's were newly graduated and had only
recently been exposed to the EPR-2 guidelines.
In the KSc a disappointing finding was the very small
percentage of correct answers in the question that re-
ferred to the definition of bronchial asthma. The majori-
ty of the physicians in both groups appeared to be
unaware of the current definition which stressed the in-
flammatory nature of the disease.
The low scores for both groups to the "attitudes ques-
tions" which assessed the staging of chronic bronchial
asthma and the indicated drug therapy, was especially
disturbing Further emphasis should be given to this find-
ing, when implementing future educational pro-
grammes.
An important question is whether the observed deficien-
cies in knowledge, of both the GP's and NS's are reflected
in their actual clinical practice. A similar study recently
carried out in Greece, revealed that PHCPs were pre-
scribing for asthmatic patients in an obsolete manner,
mainly because the extent of their knowledge of the cur-
rent asthma guidelines was scant [12]. Although our
questionnaire was designed to assess the knowledge of
the physicians of the EPR-2 guidelines and not their ac-
tual management practices, the combination of our find-
ings with those of the aforementioned study does not
leave much room for optimism.
On the basis of the results of this study it is still unknown
if our educational course was effective or not. We are un-
certain as to whether the success of the newly graduated
NSs can be attributed to the lecture-based intensive
course or related more to their recent educational expe-
riences. Our test was not repeated, therefore no data
about its later effectiveness is available.
The findings of our study seem to have serious implica-
tions on both, asthma management and educational pro-
grammes for primary care physicians. First, they stress
the compelling need for the development of continued
medical education (CME) programmes for the GPs and
PHC physicians focusing on asthma guidelines. Previous
studies of CME effectiveness have shown that these
programmes should include "enabling" (facilitating
practical application of new knowledge into every day
clinical practice) and reinforcing components [13,14].
Secondly, they may have an impact on the existing voca-
tional training programme in General Practice in Greece,
with a strong recommendation for a period of training in
respiratory medicine being incorporated in the
educational scheme. Finally, the clear messages of this
study should be taken into account by health planners,
hospital physicians and primary care groups in Greece,
when a national educational strategy will be implement-
ed.
In conclusion, although this study may over-estimate the
effect of the educational course, it adds to the informa-
tion about the success of continuing medical education
endeavours, and demonstrates that newly graduated NS
physicians are more receptive to educational pro-
Table 2: Mean total, knowledge and attitude scores of the two groups and comparison between groups before and after the course.
Mean Score GPs NSs Level of sig.
Total score
Before (baseline) 11.33 12.83+ n.s
After 12.77 15.58+ p < 0.05
Knowledge score
Before (baseline) 6.77 7.25* n.s
After 6.88 8.75* p < 0.05
Attitude score
Before (baseline) 4.55* 5.58+ n.s
After 5.88* 6.83+ p < 0.05
n.s: not significant, +: p < 0.01, *: p = 0.05.BMC Medical Education (2001) 1:2 http://www.biomedcentral.com/1472-6920/1/2
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